Nocardia veterana is a recently characterized species within the genus Nocardia, and only three human clinical isolates have been reported for this species. We describe a case of ascitic fluid infection in an immunocompromised patient due to N. veterana. To our knowledge, this is the first report of a Nocardia sp. strain from ascitic fluid and the fourth report of N. veterana isolated from human samples. Chemotaxonomic methods showed the strain to belong to the genus Nocardia, and identification to the species level was done by 16S ribosomal DNA gene sequencing. The antibiotic susceptibility profile of N. veterana is reported here for the second time. The strain was deposited in the Collection of the Pasteur Institute and in the Culture Collection of the University of Göteborg (CIP 107497 and CCUG 46576). The corresponding 16S ribosomal DNA gene sequence is available from the GenBank database under accession number AY149599. A phylogenetic analysis was conducted and showed that N. veterana was most closely related to the recently characterized species Nocardia africana rather than to Nocardia vaccinii, as previously reported.
Nocardiosis is a localized or disseminated infection caused by soilborne aerobic actinomycetes. Infection is commonly introduced through the respiratory tract, and pulmonary disease is the most common presentation. Hematogenous dissemination can occur, mainly involving the nervous system and skeletal soft-tissue structures (10, 20) . However, some unusual locations of nocardial infection have been reported (5, 16, 17) . Nocardiosis is chiefly an opportunistic infection, particularly in patients with underlying malignancies, chronic lung disease, or disorders of cell-mediated immunity, including human immunodeficiency virus (HIV) infection, or those who have received long-term immunosuppressive therapy. Although Nocardia asteroides complex and Nocardia brasiliensis are the species most frequently involved in human infections, numerous new species recently characterized within the genus Nocardia have been reported in human clinical samples. Among these, Nocardia veterana was characterized in 2001, and only three clinical isolates have been reported in the literature (11, 14, 28) .
We describe here a case of ascitic fluid infection in an immunocompromised patient due to N. veterana. To our knowledge, this is the first report of a Nocardia species isolated from ascitic fluid and the fourth report of N. veterana isolated from human samples.
Case report. A 40-year-old man with AIDS was hospitalized in April 2001 in the palliative-care department of the Montpellier University Hospital for a terminal state of lymphoma of serosa discovered 6 months before after a pleural effusion infected by Salmonella sp. His past medical history included HIV infection since 1990 treated by quadritherapy (lamivudine, stavudine, didanosine, and efavirenz) and chronic hepatitis B infection. The initial cytotoxic chemotherapy of the lymphoma, including vinorelbine and prednisone, was not effective, and a new treatment with a combination of cyclophosphamide, oncovin, prednisone, and doxorubicin was instituted. This new treatment did not improve the clinical and biological states of the patient. In April 2001, following an important degradation of the health status of the patient and a repetition of the hemorrhagic ascitic effusions with bacteriology and mycology cultures always negative, the patient was admitted to the palliative-care department. After 3 weeks of hospitalization, the patient presented an episode of fever and a new ascitic effusion. The ascitic fluid was obtained by puncture and sent to the bacteriology laboratory, where the microbiological diagnosis of Nocardia infection was made, but the patient died from acute multivisceral failure before antibiotic treatment was started.
Laboratory identification and antibiotic susceptibility testing. (i) Conventional laboratory identification. The microbiological diagnosis was made by isolation of a strain of Nocardia after puncture of ascitic fluid. The examination of this sample by direct microscopy showed a large number of leukocytes with a majority of lymphomatous cells and the presence of some polymorphonuclear leukocytes. Direct examination of the fluid did not reveal any bacteria. The specimen was cultured on Trypticase soy agar, Trypticase soy broth, Schaedler broth with vitamin K 3 and 0.2% agar (bioMérieux, Marcy l'Etoile, France) and blood-chocolate agar incubated at 37°C in an atmosphere of 5% (vol/vol) CO 2 . In contrast with previous ascitic fluid samples, which were repeatedly negative, all four of the media were positive after 3 or 4 days of incubation. The puncture fluid yielded the growth of a gram-positive rodshaped organism in pure culture. It was coryneform and strictly aerobic. Catalase production and urease activity were noted. On the basis of the colony aspect and the Gram morphology, an API CORYNE kit (bioMérieux) was used as recommended by the manufacturer. Esculin was metabolized, and phosphatase alkaline and ␣-glucosidase activities were noted. However, the profile was incompatible with any species of the genus Corynebacterium. Moreover, the macroscopic and microscopic pictures we observed after subculturing the strain were typical of the genus Nocardia. Cultures on blood agar plates or bloodchocolate agar plates showed a beige substrate mycelium and a white aerial mycelium. By Gram staining, many irregular, gram-positive, branching filamentous rods were noted. Identification of the isolate, named B430, to the genus level was achieved by using standard manual methods. The isolate was affiliated with the genus Nocardia on the basis of nitrate reductase and ␤-D-galactosidase (o-nitrophenyl-␤-D-galactopyranoside) reactions, which were both positive. Biochemical tests revealed that adenine, casein, tyrosine, xanthine, and hypoxanthine were not degraded (Table 1), as previously described for several other nocardial species, such as N. asteroides, Nocardia farcinica, and Nocardia nova (Table 2) (3). The strain was able to grow at 45°C. Enzymatic tests were performed with the API ZYM system (bioMérieux) as recommended by the manufacturer after homogenization of the bacterial suspension by shaking it with glass beads. The following enzymatic activities were detected: alkaline phosphatase, caprylate esterase, leucine arylamidase, acid phosphatase, phosphohydrolase, ␣-glucosidase, and ␤-glucosidase. This profile was not specific for any of the previously described nocardial species. However, some of the species most frequently involved in human infections, like N. asteroides and N. nova, which possess valine arylamidase, and N. brasiliensis, which usually displays N-acetyl-␤-glucosaminidase and ␣-mannosidase activities, could be excluded. Finally, all the tests and characteristics performed did not allow us to identify the Nocardia isolate to the species level, since (i) the same biochemical profile is shared by several species within the genus Nocardia and (ii) the enzymatic-activity profile obtained for strain B430 was not specific for a particular Nocardia species. Growth on various carbon sources was not performed. Molecular identification of the isolate B430 was decided on, and it was performed at the Centre d'Identification Moléculaire des Bactéries of the Pasteur Institute in Paris, France, by 16S ribosomal DNA (rDNA) sequencing and phylogenetic analysis.
(ii) Antibiotic susceptibility testing. Antibiotic susceptibility testing was performed by disk diffusion assay on Mueller-Hinton blood agar plates incubated for 48 h at 37°C in an atmosphere enriched with 5% CO 2 (2). The results were interpreted according to the recommendations of the Comité Français de l'Antibiogramme (25) . Isolate B430 was susceptible to amoxicillin, amoxicillin-clavulanic acid, imipenem, trimethoprim-sulfamethoxasole, amikacin, and erythromycin. It was resistant to cefotaxime, gentamicin, tobramycin, pefloxacin, ciprofloxacin, and vancomycin. This antibiotic susceptibility profile was not characteristic of a particular Nocardia species, and therefore it could not contribute to the identification of the isolate, as previously reported for some nocardial species (27, 29) . However, it seemed to indicate that the strain was not affiliated with N. brasiliensis or Nocardia otitidiscaviarum, on the basis of the gentamicin resistance observed, or to N. asteroides, considering its resistance to tobramycin. N. nova identification could also be excluded because of the results obtained for amoxicillinclavulanic acid and tobramycin (3, 12) .
(iii) Molecular identification of the organism and phylogenetic analysis. Strain B430 was cultured overnight in brain heart infusion broth. After centrifugation, the cells were suspended in 500 l of 1ϫ Tris-EDTA with 150 l of lysozyme (100 mg/ml) and 15 l of mutanolysine (5 U/ml). After incubation at 37°C overnight, 150 l of proteinase K (20 mg/ml) was added, and the suspension was incubated at 37°C for 3 h; 150 l of sodium dodecyl sulfate (25% [wt/vol]) was added, . A second strain of N. veterana has been isolated in Japan; its 16S rDNA sequence is not available in the data banks, but a partial sequence of 942 bp was provided by R. Kano (14) . Alignment by LALIGN revealed 99.7% homology between the sequences obtained from the Japanese strain and isolate B430. The third isolate of N. veterana was not included in this study, but a 16S rRNA gene identity of 99.1% was observed by the authors with the sequence of the type strain (28) . High 16S rDNA sequence similarity values were observed with other species belonging to the genus Nocardia, particularly with Nocardia africana isolates (99.2 and 98.9% for strains with the accession numbers AF277198 and AF302232 and accession numbers AF302230 and AF302231, respectively) and with the Nocardia vaccinii type strain, DSM 43285 T (accession number Z36927; 98%).
In two previous studies (11, 14) , N. veterana was shown to be phylogenetically most closely related to N. vaccinii. When N. africana was characterized (12), it was also described as the species most closely related to N. vaccinii. However, the phylogenetic relationship between N. veterana and N. africana could not be established, since the two species were both characterized in 2001. Therefore, we conducted a phylogenetic analysis as follows. Modules of the Lasergene software (DNAstar, London, United Kingdom) were used in all computations on a Macintosh G4 (Apple Computer, Cupertino, Calif.). Sequences related to that of strain B430 were searched in GenBank using the BLAST program. The closest sequences were imported from the Ribosomal Database Project II database (http: //rdp.cme.msu.edu/htlm/) and aligned with that of strain B430 (22) . Pairwise evolutionary distances were computed using the Jukes-Cantor equation, and a neighbor-joining tree (24) was drawn (Fig. 1) . The topology of the phylogenetic tree confirmed that (i) isolate B430 and the two other strains of N. veterana grouped together, (ii) N. africana was the species most closely related to N. veterana, and (iii) N. vaccinii was more deeply branched than N. africana in the phylogenetic tree.
Finally, 16S rDNA sequence analysis and phylogenetic investigations indicated that we had isolated the fourth representative strain of the species N. veterana. Moreover, biochemical characteristics observed for isolate B430 were consistent with those of the Japanese isolate, although they are not specific for the species (Table 1) . Comparison with the N. veterana type strain, DSM44445
T , could not be performed, since it was not tested for the decomposition of the substrates we had analyzed. Phenotypic properties that distinguish validly described Nocardia species have been largely reported before (for a recent review, see reference 12). Therefore, we chose to summarize in Table 1 the characteristics of the N. veterana isolates for which they are available, compared to the recently described species Nocardia abscessus, N. africana, Nocardia cyriacigeorgici, and Nocardia paucivorans and to the phylogenetically related species N. vaccinii. A comparison of the phenotypic properties that distinguish N. veterana from the Nocardia species most commonly encountered in clinical samples is given in Table 2 .
Discussion. Systemic Nocardia infections occur frequently in immunocompromised patients, particularly in patients with lymphoreticular neoplasms (leukemia and lymphoma). Therapy with cytotoxic agents, alone or in combination with steroids, is also an important risk factor. In spite of deep immunodepression, nocardiosis is an uncommon complication in patients with AIDS. This could result from the therapeutic efficiency against Nocardia spp. of trimethoprim-sulfamethoxazole, used in primary prophylaxis of toxoplasmosis in patients with HIV infection. On the other hand, the frequency of nocardiosis is probably underestimated due to the difficulties of clinical and biological diagnosis of nocardiosis and the fact that the infection is not considered a sickness indicative of AIDS. With regard to the medical history, the patient presented an important risk for developing nocardiosis. The ascites fluid infection could be due to the hematogenous spread of Nocardia sp. from the lungs. Indeed, according to the literature, because lung lesions may be small or obscured by underlying pulmonary abnormalities, infections with no known primary site may be of pulmonary origin (1) . Moreover, the pleural effusion infected by Salmonella sp., supported by the report of some coinfections of the lung by Salmonella sp. and Nocardia sp., favors the pulmonary portal of entry for the infection (6). Although many unusual nocardial infections have been reported in the literature (5, 16, 17) , including two cases of peritonitis (21, 23) , no case of ascites fluid infection caused by Nocardia sp. has been reported. We describe here the first case of ascitic fluid infection caused by Nocardia sp., subsequently identified as N. veterana. The N. veterana strain displayed relative susceptibility to antibiotics, particularly to trimethoprimsulfamethoxazole, which is the drug of choice for the treatment of nocardiosis (15) . However, the patient died rapidly before Identification of the nocardial isolate was complicated in this case by the initial coryneform aspect of the strain, probably due to fragmentation of the mycelium into rod-shaped elements. This microscopic aspect is in contrast to those observed for at least two of the previously published isolates of N. veterana. Indeed, the type strain was described as having a quite stable mycelium that did not fragment, and the Japanese isolate was described as being rod shaped to coccoid (11, 14) . The macroscopic aspects of the N. veterana isolates could not be compared, since the strains were cultured on different media and therefore displayed various characteristics: beige substrate mycelium, scant dirty-white aerial mycelium, and a yellowish reverse side of the culture for the type strain on glucose-yeast extract-malt extract agar medium (DSMZ no. 65); orange, wrinkled colonies for the Japanese isolate on Sabouraud medium; and beige substrate mycelium and white aerial mycelium for isolate B430 on blood agar or blood-chocolate agar plates (11, 14) . The biochemical characteristics of the isolate were not discriminating enough to allow identification to the species level, whereas the enzymatic activity profile, together with the antibiotic susceptibility profile, was not consistent with validly described species within the genus Nocardia. Moreover, most of these data have not been reported for the previously described N. veterana isolates, precluding comparison between strains. Antimicrobial susceptibility data for N. veterana were reported only once before; these data were consistent with those obtained for strain B430, with the exception of amoxicillin-clavulanate and gentamicin, reported to have intermediate and susceptible MICs, respectively, for the isolate of N. veterana reported by Wellinghausen et al. (28) .
Finally, identification of isolate B430 as N. veterana could be accomplished only after 16S rDNA gene sequencing. The difficulties in identifying the isolate to the species level can be explained by the numerous taxonomic changes that occurred recently in the genus Nocardia. Indeed, five new Nocardia species recovered from human samples have been characterized since 2000: N. abscessus (31) , N. africana (12) , N. cyriacigeorgici (32) , N. paucivorans (30) , and N. veterana (11) . Most of them are implicated in infectious processes: strains belonging to N. africana, N. cyriacigeorgici, and N. paucivorans were isolated from sputa or bronchial secretions of patients with pulmonary infections; N. paucivorans was also reported to have been isolated from the cerebrospinal fluid of a patient with relapse of cerebral nocardiosis (10) and from the central nervous system biopsy specimen of a patient with brain abscesses (28) , and N. abscessus was isolated from various abscesses (31) and from a pericardial aspirate (28) . Little is known about N. veterana, since only three isolates have been published. The first strain was recovered from bronchial lavage fluid and supported the primary description of the species, but the strain was thought by the authors to be of no clinical significance (11) . The second isolate was recovered in a subcutaneous biopsy of a mycetoma (14) , and the third was cultured from a respiratory specimen from a patient with pulmonary nocardiosis (28) . Consequently, the infectious spectrum of N. veterana has to be considered relatively large.
Most often, traditional identification methods are inadequate for the identification of these recently characterized species, for which only a few isolates are reported in the literature and in the databases. Only biochemical and enzymatic profiles can be determined in routine practice, and they are not discriminating enough to identify these new species within the genus Nocardia. Moreover, the conventional identification to the genus level based on chemotaxonomic characteristicsbiochemical tests and enzymatic activities-is time-consuming and relatively slow (1 to 2 weeks). In these cases, molecular methods represent a simple and rapid means to make or to complete identification to the species level. The available molecular methods allow identification to the genus or species level. They are based on 16S rDNA amplification followed by restriction endonuclease analysis (8, 19) , on ribotyping (18), or on the Hsp65-restriction fragment length polymorphism technique (26) . As previously emphasized by other authors, identification of clinical isolates of Nocardia to the species level is important, not only for defining the spectrum of disease produced by these species, but also for predicting antimicrobial susceptibility (8) . In the present case, identification of the isolate as N. veterana was achieved only after 16S rDNA gene sequencing. Therefore, we concluded that 16S rDNA-based identification is a useful tool for the identification of the recently characterized species within the genus Nocardia for which the sequences for the 65-kDa heat-shock protein are not yet available.
In conclusion, we report the first case of ascitic fluid infection caused by Nocardia sp. and the fourth clinical strain of N. veterana. Since only three isolates of N. veterana have been described, the differentiation of N. veterana from the other Nocardia species was not achievable on the basis of the phenotypic traits usually tested for nocardial identification but could be achieved only by 16S rDNA gene sequencing. The antibiotic susceptibility profile of N. veterana is reported here for the second time, but it was not helpful for the identification of the isolate to the species level.
Nucleotide sequence accession number. A partial 16S rDNA sequence of 1,272 bp for strain B430 was deposited in the GenBank database under accession number AY149599. The strain was deposited in the Collection of the Pasteur Institute (CIP 107497) and the Culture Collection of the University of Göteborg (CCUG 46576).
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